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BENDING INVARIANTS FOR HYPERSURFACES
Rabah SOUAM
A very long-standing problem in classical differential geometry is the bendability problem for compact hypersurfaces in euclidean spaces. By a hypersurface we mean a connected Riemannian w-manifold {n > 2) which is C 2 -isometrically immersed in K n+1 . A hypersurface M is said to be bendable if it can be isometrically and non-trivially deformed in K" +J . It is said rigid if every hypersurface which is C 2 isometric to M is congruent to M (i.e is obtained by applying an ambient rigid motion). The bendability problem is to décide whether there exist bendable compact hypersurfaces or not. Clearly rigidity implies unbendability. Only few results are known in particular cases. Cohn-Vossen has proved that smooth compact convex surfaces in M 3 are rigid. In higher dimensions n > 3, Béez has proved rigidity under the hypothesis that the second fundamental form has everywhere rank at least 3, and Sacksteder [Sac] proved that complete convex hypersurfaces are rigid provided the second fundamental form has rank at least 3 atsome point. We refer to the book of M. Spivak [Spi] for an excellent account of the subject. The bendability problem has also been studied infinitesimally, locally and for complete hypersurfaces. More results are known in these latter cases, we refer again to M. Spivak's book and to the more recent survey of I. Sabitov [Sab] . In the piecewise-linear category, R. Connelly has given an example of an embedded polyhedra in i? 3 admitting non-trivial isometric déformations (cf. [Co]).
In this paper, we are concerned with a closely related problem. We are interested in geometrie quantities defined on the hypersurface which are extrinsic -that is, depend on the way the surface is immersed in M n+1 and not only on the metric on M-but are invariant under isometric déformations of M. Results in this direction may be viewed as unbendability results in a weak sense.
In order to state our main theorem we introducé some notations. Let M be a compact oriented boundaryless manifold of dimension n and consider an immersion <f> : M -> R" +1 . We endow M with the metric induced by the euclidean one on E" +i . Associated to the second fundamental form of <f> there are n invariants, namely, the ele- Therefore formula (4) becomes simply:
The result now follows from the divergence theorem.
•
Remarks.
1) To treat the case of the mean curvature (r = 1) there is no need to introducé the Newton transformations.
